ABSTRACT. A new generation accelerator mass spectrometer has been installed at the Centre for Isotope Research in Groningen, The Netherlands. It is a dedicated 14C machine, with a capacity of measuring 3000 samples per year with high precision (<0.5%). The system has been in full operation since the summer of 1994. We present here a short summary of the results and performance obtained thus far.
INTRODUCTION
After four decades of operating a low-background laboratory for 14C measurements at resent, 9 counters van der Pli (with, P ( cht et al. 1992) , the University of Groningen acquired an accelerator mass spectrometer (AMS). This AMS is the second machine of the new generation high-throughput and fully automated spectrometer, dedicated to 14C analysis (Purser 1990 ; Purser et al. 1990) . It is built by High Voltage Engineering Europa in Amersfoort, The Netherlands. The first technical reports and full system descriptions are given elsewhere (Mous et al. 1994; Gottdang et al.1995 . The system consists of a 59-sample ion source, a recombinator as injector, a 2.5 MV tandetron accelerator, a high-energy mass spectrometer (110° magnet, 33° electrostatic deflector and a 90° magnet) and a AE/E ionization chamber.
To obtain the required high precision in 14C, the three carbon isotopes (12C, 13C, 14C) Four IAEA intercomparison standards (Rozanski et al. 1992) were measured: C2 (travertine), C3 (cellulose), CS (wood) and C6 (ANU sucrose). The data listed for these materials are our laboratory values (and not the IAEA "consensus" values as reported in Rozanski et al. (1992) . The other measurements, listed in order of increasing age, are results from regular samples submitted to our conventional laboratory, which we used for cross-checking our AMS. All 14C activities are cor- The 14C activities (in pMC) are shown graphically in Figure 1 . In the top part of Figure 1 , the AMS and conventional activities are plotted against each other, showing excellent agreement. To show the deviations between AMS and conventional, the difference between the activities measured both ways (also in pMC) is plotted in the bottom part of Figure 1 . From the latter, we deduce that the "internal" error for the series of measurements shown ranges from 0.2-0.5 pMC, whereas the "external" error is better than ca. 0.6 pMC. The "external" errors are the error bars shown. The most significant contribution to this error in the data set shown is statistical (typically 0.2 pMC for a modern sample). The mean value for the values plotted in Figure 1 (bottom) is -0.17 ± 0.13.
3. Unknown Samples -After installation of the AMS system and extensive cross-checking with conventional measurements, we were able to start measuring unknown samples, from our own projects-e.g., wiggle-match dating of peat bogs (Kilian et al. 1994 )-and those of our laboratory's users. The laboratory identifier for the Groningen AMS is GrA; GrN will be retained for conventional measurements. 
TARGETS
The graphite is produced by reducing CO2 with hydrogen under a Fe-catalyst, more or less the "standard procedure" described by Vogel et al. (1987) . Before graphitization, the Fe powder is pre-reduced with hydrogen. We use 325 mesh iron powder, with a C: Fe ratio of 1:1. The water is trapped at -18°C
by Peltier elements. (More detailed description and performance studies, was given by Heerschop et al. (1994) ). The graphite is pressed in a 2-mm diameter hole in the aluminium target holders that are placed in the carousel of the ion source. The carousel can contain up to 59 target holders.
Once placed in the ion source, the target is rastered; 8 different positions on the target are sputtered in order to avoid cratering and thus possible serious fractionation effects.
BACKGROUND
The background level is, at present, 45 ka or ca. 0.2%. This includes the target preparation, which is clearly the limiting factor. Since the first weeks of operation this number has slowly been improving. Preparations to make measurements of old samples possible are under way (using, e.g., a semi-clean room and special graphite rigs for such samples).
The background contribution of the AMS system (without considering target preparation) is negligible, as can be concluded from Figure 2 , the bottom part of which shows a spectrum from a so-called "machine blank" target. This is a special aluminium target holder with a flat sputtering surface, without graphite. The peak at channel 100 is not related to the AMS, but is generated by a-particles from a 241Am source, which we placed in the detector chamber for testing purposes. The counts beyond channel 120 can be considered as background from the AMS system. There is only one count observed in the 14C part of the spectrum during several hours running time. This makes it hard to calculate the background contribution from the AMS system, which is, however, certainly better than 100 ka.
A spectrum for an ANU-sucrose target is shown in the top of Figure 2 . There is a window set in the detector electronics as indicated. Both spectra (top and bottom of Fig. 2 ) are from the E-detector and represent counts of ca. 30 min. 
CONCLUSION
The Groningen AMS is now fully operational. It is a high-throughput mass spectrometer, dedicated for 14C. Both extensive test measurements on modern samples (ANU sucrose) and comparison with conventionally measured samples (proportional gas counters) show that a precision better than 0.5% (pMC) is obtainable. In the first year of operation, we expect to measure ca. 1000 samples by AMS (GrA), roughly equal to the amount of conventional samples (GrN) measured annually.
